
















































































































































































































































2) Rolling terrain (shaded blue) 3-13% slope

a. Areas where the distance between contour lines is
between 77 and 332 feet of horizontal distance are
considered rolling.

b. All rolling areas must be at least 40 acres in size.

c. If the rolling area is between the river and the
first high slope area, then the 40 acre minimum
size rule is dropped.

d. If the area qualifies as high slope (below) then
high slope takes precedence.

3) High Slope terrain (yellow) 13% and higher slopes

a. Areas are considered high slope where there are
at least three 10 foot contour lines within 231
feet maximum horizontal distance, or a comparable
amount over a wider distance.

1) Stated another way, this is at least one 10 foot
contour line for each 77 horizontal feet with a
minimum rise of at least 30 feet within 231 feet.
So at least 4 lines within 308 feet or 5 lines
within 385 feet, etc. would qualify as well.

b. There is no minimum size for high slope areas.

D. Coding instructions

1) Indicate river site boundaries on the quads.

2) Overlay a 40 acre grid onto the shaded quads using
section lines corresponding to the windowed site, and
code each cell within the river site according to the
appropriate class below based on the colors shown.

CLASS

Flat (pink only)

2 Rolling (blue only)

3 High Slope (yellow only)

4 Mixed: Flat, Rolling, and High Slope (all 3 colors)

5 Mixed: Flat and Rolling (pink &blue)

6 Mixed: Flat and High Slope (pink &yellow)

7 Mixed: Rolling and High Slope (blue &yellow)
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3) At least 10% of the cell must be shaded for that
terrain type to be coded.

4) If the terrain type is adjacent to the river (within
400 feet), the 10% minimum rule does not apply.

5) The appropriate classification will be entered
on the coding sheet in the far right data column
(right justified).

a. Example:

If the cell has 40% blue and 60% pink then enter:

6) In a case where the site exceeds 1/2 mile due to distant
bluff features, make note of this condition so that any
further coding will include these areas as well.

7) The file name will be UPD.TERR

8) Mark each coding sheet with the river name, page number,
date and your initials.
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TERRAIN FEATURES

File name: UPD.BLUF

Purpose: To identify features of high slope landforms that possess scenic
value, to distinguish the proximity of the features to the river,
and to classify the features by height.

Procedure: The U.S.G.S. quads that were shaded for generalized terrain will
be used to identify the location of terrain features along the
river. Only those areas which have 13% or greater slope are
considered to have terrain features present.

1. General rules

A. Only areas shaded yellow on the quads are examined for
terrain features, since they are the high slope areas.

B. Areas within 400 feet of the river are considered to be
adjacent to the river.

C. Height will be grouped into 100 foot vertical rise classes.

1) Since the minimum requirement for high slope was 30
feet when coding generalized terrain, it remains the
minimum height for a terrain feature.

D. Coding instructions

1) Overlay a 40 acre grid onto the shaded quads using
the same site determined for generalized terrain, and
code qualifying cells into one of the following classes.

CLASS

30-100' height, all of feature adjacent to the river

2 30-100 1 height, partly adjacent and partly distant

3 30-100 1 height, feature entirely distant from river

4 100-200 1 height, adjacent

5 100-200' height, mixed

6 100-200' height, distant

7 200' or higher, adjacent

8 200' or higher, mixed

9 200' or higher, distant
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2) At least 10% of the cell must be shaded yellow for
coding to be done.

3) The appropriate classification will be entered
on the coding sheet in the far right data column
(right justified).
a. Example:

If the cell has a 120 foot high feature that is
entirely within 400 feet of the river enter:

! 4 !

4) The file name will be UPD.BLUF

5) Mark each coding sheet with the river name, page number,
date and your initials.
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LAND USE AND COVER

File name: UPD.COVR

Purpose: To ,identify the location of natural vegetative covers and intensive
land uses along the river. Also to determine those areas having the
greatest impact upon the, river, which are areas immediately along
the river bank.

Procedure: ,Aerial slides are interpreted to determine land use and cover.
The Agricultural Stabilization and Conservation Service (A.S.C.S.)
color slides taken in the summer of 1980 are used wherever
available. Black and white ariel photos taken since 1971 may be
used in other cases. The interpretations are noted on a different
set of U.S.G.S.quads than are used in determining terrain.

1. General rules

A. An area 'extending at least 1/2 mile back from the river will
have land uses and vegetative covers interpreted and indicated
on the quads.

1) If the generalized terrain site extends·beyond 1/2 mile to
include distant river bluffs, then these areas should be
coded for land use and cover as well.

B. If boundaries of land use areas on the quads have changed
,current boundaries reflecting change will be drawn in.

1) Example

If a wetland is no longer as extensive as shown on the quad
a new border will be indicated and the current land use or
cover occurring on the reclaimed wetland will be indicated.

C. In the case where a land use or cover becomes homogeneous over
the entire balance of the river further upstream, indicate
this situation on the quads.

1) For instance, if the entire upstream portion of a river
site is, determined to be exclusively forest or agriculture,
with no secondary or tertiary uses, then interpretation can
be discontinued at that point and this situation should be
documented on the quads as well as in the coding notes.

D. Symbolization of land uses and covers

1) Enter the following symbols on the quads under the
appropriate conditions listed on the next page.
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SYMBOL

A agricultural land use; all cultivated crops

E extractive activities; gravel and sand pits~ quarries,
peat mines or other mining operations

F forested areas; hardwoods~ conifers or mixed

H water; all open bodies of water such as impoundments~

lakes, ponds and backwaters

o open areas; areas not being used intensively with a
cover of grass and/or shrubs, including pastures.

U urban; densely developed residential, commercial,
industrial or mixed in an incorporated community.

W wetlands; all wetland vegetation types including
marsh~ swamp and sloughs.

E. Coding instructions

1) Indicate river site boundaries on the quads.

2) Overlay a 40 acre grid onto the quads using section
lines corresponding to the windowed site, and code each
cell within the river site using the following classes.

CLASS

1 Urban (U)

2 Extractive (E)

3 Cultivated Agriculture (A)

4 Open or 'Pasture (0)

5 Wetl and· (W)

6 Forest (F)

7 Water (H)
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3) Code each cell by determining the relative amounts
of each land use or cover is present. The dominant or
primary land use should be entered in the first data
column (left justified) on the coding sheet. [LUC1]

a. Examp 1e:

If a cell is completely covered with forest (F) enter:

4) If a secondary land use or cover comprises over 10% of the
cell~ enter that code in the second data column. [LUC2]

a. Examp1e:

If a cell is 60% wetland (A) and 40% open (0) enter:

! 5 ! 4 !

5) If a cell has a tertiary land use or cover of at least
10% of the cell~ enter that code in the third data
column. [LUC3]

a. Example:

If a cell is 50% agriculture (A)~ 30% open (0) and 20%
forest (F) enter:

! 3 ! 4 ! 6 !

6) In case of a tie between land uses or covers~ enter the
lower coding class number first.

a. This gives priority to the more intensive land uses~

which are given numbers in terms of intensity.

b. Example:

If a cell is 50% urban (U) and 50% forest (F) enter:

! 1 ! 6 !
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7) Indicate those cells in which the river is present by
entering an 8 in the last column on the right. This is
the only time the fourth data column is used. [LUC4]

a. Example:

If a cell is 70% agriculture (A), 30% extractive (E),
and the river flows through it (river oriented) enter:

! 3 ! 2 ! 0 ! 8 !

b. Enter a zero into any empty data column when both the
first and last column are in use as in the example.

8) When the land use or cover becomes homogeneous over the
entire upstream balance of a river as indicated on the
the quads, it will be systematically derived for the
balance of the site so no coding needs to be done except
for river oriented cells.

a. This situation should be documented on not only the
quads, but the coding sheets and note files as well.

9) The file name will be UPD.COVR

10) Mark each coding sheet with the river name, page number,
date and your initials.
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POINT LAND USES

File name: UPD.PTLU

Purpose: To identify the location of structures in rural areas along the river
for monitoring and for impact analysis.

Procedure: The aerial slides used in determining land cover will also be
. interpreted at the same time for specific point land use locations.
For rivers which were not photographed for A.S.C.S., interpretation
will be done using black and white aerial photos taken since 1971
for state and federal forestry agencies. These rivers are mostly
in the northeastern part of the state.

1. General rules

A. If A.S.C.S. slides are used, the interpretation will be done
at the same time and over the same areas as land cover.

B. Where forestry photos are used, point land uses will be
determined for an area 1/2 mile back from the river.

1) Where terrain was extended beyond 1/2 mile due to
distant river bluffs, include those areas as well.

C. Sites within 400 feet of the river are considered to be
adjacent to the river.

D. Symbolization of point land uses

1) Enter the following symbols on the same quads as used for
land cover under the appropriate conditions:

SYMBOL

C rural non-residential development; including commercial,
industrial, large scale agricultural and recreational
outside of incorporated municipalities

B farmstead; including house, barn and associated
structures such as sheds, garage, barnyard, etc.

R rural non-farm residence; including unincorporated
communities

? unidentifiable structures note as such on the quads

E. Coding instructions

1) Indicate river site boundaries if land cover was not coded.
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CLASS

one farmstead (B) in the cell~ adjacent to the river

2 one farmstead (B)~ not adjacent

3 one rural non-farm residence (R)~ adjacent

4 one rural non-farm residence(R)~ not adjacent

5 one rural non-residential development (C)~ adjacent

6 one rural non-residential development (C)~ not adjacent

7 2-3 farmsteads (B)~ at least one adjacent

8 2-3 farmsteads (B)~ none adjacent

9 2-3 rural non-farm residences (R)~ at least one adjacent

10 2-3 rural non-farm residences (R)~ none adjacent

11 2-3 rural non-residential dey. (C)~ at least one adjacent

12 2-3 rural non-residential dey. (C)~ none adjacent

13 2-3 mixed types of dey. (C/B/R)~ at least one adjacent

14 2-3 mixed types of dey. (C/B/R)~ none adjacent

15 4 or more farmsteads (B)~ at least one adjacent

16 4 or more farmsteads (B)~ none adjacent

17 4 or more non-farm residences (R)~ at least one adjacent

18 4 or more non-farm residences (R)~ none adjacent

19 4 or more non-residential dey. (C), at least one adjacent

20 4 or more non-residential dey. (C). none adjacent

21 4 or more mixed types of dey. (C/B/R)~at least one adjacent

22 4 or more mixed types of dey. (C/B/R)~ none adjacent

23 unidentifiable structure, adjacent

24 unidentifiable structure, not adjacent

25 2 or more unidentifiable structures~ at least one adjacent

26 2 or more unidentifiable structures~ none adjacent
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2) Overlay a 40 acre grid onto the quads using the section
lines corresponding to the windowed site, and code each
cell based on the preceding classes.

3) If a development overlaps into more than one cell, code
only for the cell with the largest share.

4) The appropriate classification will be entered on the
coding sheet in the far right data column (right justified)

a. If the classification is a two digit number, then
it will be entered in the two furthest right columns.

b. Example:

If a cell has a non-farm residence (R) near the river
and two farmsteads (B) also within the cell enter:

! 1 ! 3 !

5) The file name will be UPD.PTLU

6) Mark each coding sheet with the river name, page number,
date and your initials.

NOTE: Most early coding used an If' rather than a 'B' to'represent
farmstead, but this can caus~ some symbol confusion since 'F' is
also used to represent forest.
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NON-BUFFERED INTENSIVE LAND USE

File name: UPD.NONB

Purpose: To identify areas along the river where intensive land uses occur
adjacent to the river where there is insufficient natural vegetation
along the river bank to protect it or to act as a scenic buffer.

Procedure: The U.S.G.S. quads used for land cover and point land use will
also be used to determine non-buffered land use. Rivers that do
not have A.S.C.S. slides will depend upon forestry photos.

1. General rules

A. A sufficient buffer is considered to be a minimum 30 foot wide
strip of natural vegetation between the river and any intensive
land use located adjacent to the river.

1) Natural vegetations are considered to be:

a. Forest (F)

b. Open or pasture (0)

c. Wetland (W)

2) Intensive land uses will be represented on the quads as:

a. Agriculture (A)

b. Rural non-residential development (C)

c. Extractive (E)

d. Farmstead (B)

e. Rural non-farm residence (R)

f. Urban (U)

B. Only cells that have intensive land uses adjacent to the river
(within 400 feet) need to be examined for a buffer.

1) Indicate those areas where a buffer exists by drawing a
border between the land use and the river bank. In areas
where no buffer exists, draw a broken border on the quads.

a. Example

A 0 R F B A A
R R A C

F (buffered) 0 Ulon-burferedT
RIVER
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C. Coding instructions

1) Overlay a40 acre grid onto the quads using section lines
corresponding to the windowed site, and code each cell that
has an intensive land use adjacent to the river with less
than a sufficient buffer according to the classes below.

CLASS

Urban (U)

2 Extractive (E)

3 Agriculture (A)

4 Rural non-residential development (C)

5 Rural non-farm residential (R)

6 Farmstead (B)

7 Mixed; Urban, extractive and Agriculture (U/E/A)

8 Mixed; Rural point land uses (C/R/B)

9 Mixed; Any combination from above (U/E/A/C/R/B)

2) In sitiuations where more than one non-buffered intensive
land use is identified within a cell, the lower number
will have priority.

3) The appropriate classification will be entered on
the coding sheet in the far right data column (right
justified).

a. Example

If there is cultivated agriculture and a farmstead
adjacent to the river (within 400 feet) in the same
cell and there is no buffer (less than 30 feet of
natural vegetation) along the river bank enter:

! 2 !

4) The file name will be UPD.NONB

5) Mark each coding sheet with the river name, page number,
date and your initials.
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RIVER CHARACTERISTICS

File name: UPD.RIVR

PURPOSE: To record the location and frequency of occurrence of various
p~ysical attributes which influence the scenic and recreational
character of a river.

Procedure: The U.S.G.S. quads will be confirmed and updated for the features
listed below using a variety of sources including aerial photos,
county maps and field studies.

1. General rules

A. Only river oriented cells need to be checked in confirming
the following features.

1) Gradient

a. Contour lines crossing the river

2) Islands

3) Rapids, waterfalls, lakes and impoundments

4) Bridges, utilities and dams

a. Dirt road crossing

b. Paved road crossing

c. Railroad crossing

d. Powerline crossing

e. Pipeline crossing

f. Dam

B. Indicate missing features on the quads and make a note in
the map margin.

C. Coding instructions

1) Overlay a 40 acre grid onto the quads using section
lines corresponding to the windowed site, and code each
river oriented cell with the appropriate classes on the
next page.
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RAPIDS, WATERFALLS,
LAKES, IMPOUNDMENTS

o no data

rapid

2 waterfall

3 lake or impoundment

4 mixed

ISLANDS
-------

0 no data

1 one island

2 two islands

3 more than two
islands

CONTOUR BRI DGES, DAMS
LINES AND UTILITIES

- ..... -- ..... -- -------_ ..... ----

0 one 1ine or none 0 no data

two lines dam

2 three lines 2 powerline

3 four lines 3 pipeline

4 five 1i nes 4 paved bridge

5 six lines 5 dirt bridge

6 seven lines 6 railroad bridge

7 eight lines 7 bridge and dam

8 nine lines, etc. 8 bridge and utility

2) When a bridge, dam or uti"ity crossing lies partially in
two cells, code the feature only for the cell with the
largest portion within it.

a. If it is a wide river at that point and the crossing
is extremely long, code all appropriate cells.

3) When a rapids, waterfalls, lake or impoundment crosses
into more than one cell, code for all appropriate cells.
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4) The appropriate classes should be entered onto the coding
sheet in the following manner.

a. Contour line crossings into the first data column from
the left. [RCH1]

b. Islands into the second data column from the left.
[RCH2]

c. Rapids, waterfalls, lakes and impoundments into the
third data column from the left. [RCH3]

d. Bridges, dams and utilities into the far right data
column. [RCH4]

e. Example:

If a river oriented cell has four contour lines
with an island, a rapids and paved bridge, enter:

! 3 ! 1 ! 1 ! 4 !

5) The file name will be UPD.RIVR

6) Mark each coding sheet with the river name, page number,
date and your initials.
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APPENDIX F

Detailed River Maps

Part III of this report explains the development of river corridor maps that
are more detai led than those possible using Minnesota Land Management System
Information. Data The maps included in this Appendix are examples of the type
of data collected and the analysis made possible. More refined analysis and
monitoring of resource characteristics can be developed in the future as this
information is used.

Definitions of the terrain types~ land use classification and other terms can
be found in the appropriate sections of Appendix E~ "Detailed River Studies:
Coding Rules for File Generation".
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Map 1: The Temperance River, Generalized,Terrain

Legend

Symbol

...........

Percentage
Count of Site Description

36 6.6 No Data
66 12. 1 Flat
47 8.6 Rolling

234 42.8 High Slope
100 18.3 High Slope mixed with

rolling and/or flat
63 11 .6 Flat and Rolling

Purpose of Map:

To identify the overall landform types for description of the scenic
qualities present in various portions of the river corridor.

Discussion:

Reference 1

The river corridor included in this reference indicates a flat and rolling
terrain throughout. This landform, while not one that creates spectacular
scenery, can produce very interesting scenery in certain locations due to the
erosive force of the river. Flat and rolling areas can be readily accessible
to recreationists, subject to limitations imposed by features such as
wet 1ands. If combi ned wi th a domi nance of natura1 cover, fl at and ro 11 i ng
river corridors offer high degrees of scenic and natural amenities.

Reference 2

The ri ver corri dor de1i neated by Reference 2 inc icated a trans it i on area
between the fl at and ro 11 i ng headwaters and the deep, inc i sed gorge of the
lower portions of the river. Transition zones can offer rugged scenery in
1oca1i zed areas, yet be access i b1e by foot or veh i c1e subj ect to certa in
limitations such as wetlands, steep hills, cliffs, etc. Transition zones
offer potential for good scenery combined with suitability or recreation sites
such as trails and campsites.

Reference 3

The river corridor included here possesses the most spectacular scenery as
indicated by the dominance of high slope, or high slope mixed with rolling and
flat terrain types. These areas are commonly accessible by foot trail only
and offer high potential for solitude, remote character, scenic vistas, and
interest i ng geo 1ogi ca1 features. Th i s rugged terra in often makes sit i ng of
recreation facilities difficult, but offers high' quality settings if such
facilities are possible. The frequency count of terrain ·types shows
approximately 60% of the parcels having some high slope terrain present, with
all of those parcels located in the Reference 3 area.
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Map 2: The Temperance River, Terrain Features

Legend

Description
Percentage

Symbol Count of Site

221 40.5
,', :. 20 3.7:....

.. 50 9.2..

a. 16 2.9..
.. 19 3.5..
•• 34 6.2••
111111 186 34.0111111

Purpose of ~1ap:

No Terrain Feature
30 to 100 ft. height, all of
high slope feature located at
least partly adjacent to
river (within 400 ft)
30 to 100 ft. height, feature
entirely distant from river
100 to 200 ft. height, at
least partly adjacent
100 to 200 ft. height, distant
200 ft. or higher, at least
partly adjacent
200 ft. or higher, distant

To identify high slope features by height groupings and their proximity to
the river for description of scenic characteristics.

Discussion:

Reference 1

By look i ng at the Genera1i zed Terra in map and th is Terra i n Features map
the appearance of high slope features corresponds to the transition zone seen
on Map 1 of th is Append i x. The presence of 30 t - 100 I high features is
largely found within the Reference 1 area, and indicates a gradual increase of
topographic and geologic formations of potential scenic interest.

Reference 2

The Reference 2 segment of the river corridor shows the presence of
features 200 1 or higher both adjacent (within 400 1

) and distant from the
river. Approximately 40% of the parcels on the entire map are shown to have
200 1 or higher features, and they are all located in this reference segment.
The strong pattern of these features adds to the Genera1i zed Terra in map in
showing a deep, incised river valley that produces high scenic value. The
river course can be followed through most of this segment by finding the
parcels shown with either no terrain feature, or those parcels with a terrain
feature either entirely or partly adjacent to the river.

Reference 3

Reference 3 shows the expans i on of the area measured to inc 1ude Carl ton
Peak, wh i ch is a promi nant feature add i ng to the seen ic val ues of the ri ver
corridor.
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Map 3: The Snake River, Dominant Land Use in River Oriented Parcels

Legend

Symbol

00
00

Count

10
145

32
16

297
16

Percentage
of Site

1.9
28.9
6.2
3. 1

57.6
3. 1

Description

No land use coded or not river
oriented
Urban
Cultivated agriculture
Open and pasture
Wetland
Forested
Water

Purpose of Map:

To give a more accurate description of natural and scenic conditions in the
immediate vicinity of the river. River oriented parcels are those 40 acre
parcels through which the river flows.

Discussion:

Reference

The reach of the ri vel" inc 1uded shows a near tota1 dami nance of forest. The
natural conditions a person will encounter will be very high, as well as there
being a reduced likelihood of impacts created by intensive land uses such as
agriculture, housing or industrial development. This reach corresponds to the
approximate area of the Snake River State Forest, where there might be
potential for recreation facility development if so desired.

Reference 2

This reach of the river shows a higher occurence of agricultural land uses in
close proximity to the river which will cause certain impacts on the scenic,
natural, and physical characteristics of the river and the surrounding area.

Reference 3

The Pine City area shows to be the only area where urban type development is
dominant.

Reference 4

The reach below Pine City is shown to be mostly forested in the parcels
closest to the ri vel". Thi s reach is known to be a scen ic area that att racts
significant development of cabins and homes, and also includes part of the
Chenqwatana State Forest.
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Map 4 The Snake River, Dominant and Secondary Land Uses (combined)

Legend

Symbol

ww,
. ww

Percentage
Count of Site Description

1129 51.0 Natura1 1and uses dominant and
secondary

159 7.2 Natural land use dominant,
intensive land use secondary

348 15.7 Intensive land use dominant,
natural land use secondary

580 26. 1 Intensive land use dominant
and secondary

Purpose of Map:

To measure the re 1at i ve domi nance of natural and i ntens i ve 1and uses for
describing individual rivers, and for comparing different rivers for natural
and scenic values. (See Part III for a description of this map and the
groupings made by land use types).

Discussion:

Reference 1

An area of almost total natural land use cover forms the immediate
headwater area.

Reference 2

This reach of the river is shown to have the most consistent natural land
covers, and thus offers the highest natural values. Areas with this dominance
of natural cover also offer the greatest potential of remote character which
contributes strongly to high quality river experiences for certain recreation
users. The only other reaches that show this same strong pattern of
domi nant ly natura1 1and uses are the shorter Reference 1 and Reference 4
reaches.

Reference 3

A port ion of the ri ver showi ng a higher inc idence of i ntens ive 1and use
covers that is a contrast to the reaches shown in References 1, 2, and 4.
Natura1 and scen ic characteri stic s wi 11 not be as high in the Reference 3
reach, and recreat ion potent i a1 as we 11 as other impacts from i ntens i ve 1and
uses wi 11 be influenced accordingly. The Reference 3 area may also have
development pressure and characteristics that require study and planning to
address management for protection of natural and scenic values.

Reference 4

A short reach of dominantly natural land use covers that corresponds
roughly to the Chenqwatana State Forest. This is known to be one of the more
scenic and recreationally attractive parts of the Snake River.
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APPENDIX G

Potential Improvements and Additions

The study of ri vers ina state as diverse as Minnesota i nev it ab 1y 1eads to
inter-disciplinary subjects, and thus complexity. Such a study should remain
dynamic to the point that as improvements become necessary and new sources of
data become available, they are incorporated into the study and their efforts
on the study results noted. Through suggestions resulting from internal
review and rapidly developing new data sources it is planned that the
following improvements a.nd additions will be made in the biennium beginning
July 1, 1983. These additions will be printed and made available to all who
initially receive copies of the study or who request such additions to this
document.

1. An improved and more precise analysis of each river for high quality,
short segments that are not represent at i ve of the ent ire reach of the
river. This deficiency was noted during the project and during the
internal DNR review. Improving this capability may create another
priority classification naming short segments requiring study and
management, since short segments of certain rivers were felt to have been
"averaged out ll by looking at ratings for entire streams at one time.

2. The fo 11 owi ng data sources that are now or wi 11 be deve loped wi 11 be
incorporated upon their availability in a form useable to the study:

a. River Recreation Opportunity Spectrum classifications for
each river and statewide population accessiblilty from the
DNR Land Resource and Management Plan project.

b. Sinuosity data from the River Kilometer Indexing System.
c. Valley and river. width measurements at 5 kilometer

intervals for all streams.
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